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Patent Application TSMC-01-1248, Serial No. 10/653,852, 
File Date 09/03/03, assigned to a common assignee, "Method of 
Mult i- Element Compound Deposition by Atomic Layer Deposition 
for IC Barrier Layer Applications," is related to this Patent 
Application. 

U.S. Patent 5,998,871 to Urabe, "Metal Plug Electrode in 
Semiconductor Device and Method for Forming the Same," 
describes a metal plug comprised of TiN. 

U.S. Patent 6,037,252 to Hillman et al . , "Method of 
Titanium Nitride Contact Plug Formation, " discusses a TiN 
contact that is deposited by a one or two step CVD or plasma 
enhanced CVD process. 

U.S. Patent 6,203,613 to Gates et al . , "Atomic Layer 
Deposition with Nitrate Containing Precursors," metal nitrate- 
containing precursor compounds are employed in atomic layer 
depositions processes to form metal -containing films, e.g. 
metal, metal oxide, and metal nitride, which films exhibit an 
atomically abrupt interface and an excellent uniformity. 

U.S. Patent 6,270,572 to Kim et al . , "Method for 
Manufacturing Thin Film Using Atomic Layer Deposition, " 
discloses a thin film manufacturing method. 
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U.S. Patent 6,468,924 to Lee et al., "Methods of Forming 
Thin Films by Atomic Layer Deposition, 11 discloses methods of 
forming thin films. 

U.S. Patent 6,174,809 to Kang et al . , "Method for Forming 
Metal Layer Using Atomic Layer Deposition, " discloses a method 
for forming a metal layer using an atomic layer deposition 
process . 

U.S. Patent 6,399,491 to Jeon et al . , "Method of 
Manufacturing a Barrier Metal Layer Using Atomic Layer 
Deposition, 11 discloses a method of manufacturing a barrier 
metal layer using atomic layer deposition (ALD) as the 
mechanism for depositing the barrier metal . 

U.S. Patent 6,139,700 to Kang et al . , "Method of and 
Apparatus for Forming a Metal Interconnection in the Contact 
Hole of a Semiconductor Device," discloses a method and an 
apparatus of fabricating a metal interconnection in a contact 
hole of a semiconductor device which reduces contact resistance 
and improves step coverage. 
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